Activation of the estrogen receptor from N-nitrosomethylurea-induced rat mammary tumors.
The activation of the estrogen receptor (ER) from N-nitrosomethylurea (NMU)-induced rat mammary tumors was studied in vitro. The activation of the receptor induced by heating of the cytosol containing occupied ER was measured by a 3-4-fold increase of receptor binding to nuclei in comparison with the nuclear binding of the nonactivated ER. The activation of the ER was further shown by alteration of the elution profile from DEAE-cellulose. A shift of the receptor peak from 234 mM (Peak II, nonactivated ER) to 70 mM (Peak I, activated ER) phosphate buffer could be obtained. The overall recoveries of activated ER following chromatography on DEAE-cellulose were significantly lower than the recoveries of the nonactivated ER, 71 and 85%, respectively. Binding of the activated ER to nuclei and chromatography of the supernatant which is not able to bind to nuclei on DEAE-cellulose resulted in a decrease of Peak I and in an increase of the overall recovery. These findings suggest that the nuclear bound ER consists of two parts. One is represented partially by Peak I of the elution profile and the other one by that part of the receptor which can not be eluted from the column under the conditions used. Furthermore, the dissociation of tritiated estradiol (E3H) from the nonactivated ER followed a two component exponential function whereas after activation a monophasic dissociation curve could be observed. The mean half times for the dissociation of E3H from the activated and nonactivated ER were 101 and 7.2 min, respectively. Finally, the nonactivated molybdate stabilized ER sedimented in 5-20% sucrose density gradients as two peaks, one at 9.5 S and the other at 4 S. After activation of the ER only the smaller 4 S peak was evident. Molybdate inhibited the activation of the ER measured by nuclear binding assays, sucrose density gradient analysis, dissociation kinetics or ion exchange chromatography but not completely in every case.